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<54) Varying transmitted data packet length in dependence on receiver efficiency 

(57) In a data packet transmission method and an apparatus for realizing the method, data packet 
transmission/reception is performed between communication apparatuses each having a CPU for controlling 
an entire operation of the apparatus. An operating efficiency of the CPU of the communication apparatus on a 
reception side is detected when a data packet transmission/reception request is generated. An optimum data 
packet length for reception of a data packet is determined in correspondence with the detected operating 
efficiency, and the communication apparatus on a transmission side is informed of the optimum data packet 
length. The data packet to be transmitted is assembled to have the optimum data packet length, and the data 
packet is transmitted. 
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DATA PACKET TRANSMISSION METHOD AND 
APPARATUS FOR PRACTICING THE SAME 

BACKGROUND OF THE INVENTION 
5 1. FIELD OF THE INVENTION 

The present invention relates to a packet data trans- 
mission method of transmitting data using a packet and an 
apparatus for practicing the same . 
2. DESCRIPTION OF THE PRIOR ART 

10 Conventionally, a data packet transmission apparatus 

using an error correction protocol is used to enable 
economical and efficient data packet transmission. A 
technique is described in, e.g., Japanese Unexamined Patent 
Publication No* 3-131143 in which a retransmission counter 

15 for monitoring the packet retransmission ratio is arranged 

on the transmission side, and if a packet is discarded 
during transmission/reception of a data packet which is 
divided into portions each having a maximum data packet 
length or if a. transmission error is generated in each data 

20 packet information, the maximum data packet length to-be set 

is changed for retransmission on the basis of the packet 
retransmission ratio calculated by the retransmission ratio 
counter. 

In this conventional data packet transmission, the 
25 reception side receives data from the transmission side, and 
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the transmission side receives retransmission command data from the reception side. 
The retransmission ratio is calculated in accordance with the retransmission command 
data, and the optimum data packet length is calculated on the basis of the 
retransmission ratio. Since the time for data packet length calculation and the time 
for data transmission are required, the data packet length is determined with a delay, 
resulting in a degradation in transmission efficiency. 

SUMMARY OF THE INVENTION 
The present invention has been made in consideration of the above situation 
of the prior art, and at least in its preferred embodiments has as its object to provide 
a data packet transmission method which allows highly efficient data transmission by 
minimizing a delay in determining the optimum data packet length, and an apparatus 

for realizing the method. 

In one aspect the invention provides a data packet transmission method 
comprising before transmitting data determining received signal processing efficiency 
in a receiving apparatus, determining an optimum data packet length on the basis of 
that efficiency, and transmitting the data to the receiving apparatus in data packets of 

said optimum length. 

In another aspect the invention provides data packet receiving apparatus 
comprising means for determining the operating efficiency of a signal processor 
thereof before data is received, and means for transmitting an indication of said 
efficiency to a transmitting apparatus. 

In a further aspect the invention provides data packet transmission apparatus 
comprising means for receiving an indication from a receiving apparatus of an 
operating efficiency of a signal processor thereof before transmitting data packet 
thereto, means for determining an optimum data packet length on the basis of said 
indication, and means for adjusting the data packet length accordingly, and means for 
transmitting the adjusted data packets to the receiving apparatus. 

According to another aspect of the present invention, there is provided a data 
packet transmission method of performing data packet transmission/reception between 
communication apparatuses each having a CPU for controlling an entire operation of 
the apparatus, comprising the steps of detecting an operating efficiency of the CPU 
of the communication apparatus on a reception side when a data packet 
transmission/reception request is generated, determining an optimum data packet 



length for reception of a data packet in correspondence with 
the detected operating efficiency and informing the communi- 
cation apparatus on a transmission side of the optimum data 
packet length, and assembling the data piacket to be trans- 
mitted to have the optimum data packet length and transmit- 
ting the data packet. 

According to a yet further 
... aspect of the present invention, there is provided a 
data packet transmission apparatus which has a CPU for 
controlling an entire operation of the apparatus and 
performs data packet transmission/reception, comprising 
detection means for detecting an operating efficiency of the 
CPU, first control means, having a table in which an optimum 
data packet length corresponding to the operating efficiency 
is stored in advance, for determining the optimum data 
packet length referring to the table on the basis of the 
operating efficiency detected by the detection means, and 
second control means for setting information of the optimum 
data packet length determined by the first control means in 
a data packet to be transmitted and transmitting the data 
packet to a transmission side, wherein the operating effi- 
ciency of the CPU is determined on the basis of a current 
consumption of the CPU. 



Thus, in data 



packet 
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transmission/reception between communication apparatuses 
each having a CPU for controlling an entire operation of the 
apparatus, an operating efficiency of the CPU of the 
communication apparatus on a reception side is detected when 
5 a data packet transmission/reception request is generated, 

an optimum data packet length for reception of a data packet 
is determined in correspondence with the detected operating 
efficiency and the communication apparatus on a transmission 
side is informed of the optimum data packet length, and the 
L0 data packet to be transmitted is assembled to have the 

optimum data packet length and the data packet is transmit- 
ted. With this method, highly efficient data transmission 
is enabled by minimizing a delay in determining the optimum 
data packet length and also minimizing the influence of 
15 noise generated by the CPU. 

The above and other advantages, features and additional 
objects of the present invention will become manifest to 
those versed in the art upon making reference to the 
following detailed description and accompanying drawings in 
which preferred embodiments incorporating the principle of 
the present invention are shown by way of illustrative 
example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the overall arrange- 
ment of a data packet transmission apparatus according to an 



embodiment: of the present: invention; 

Fig. 2 is a view showing an* example of the signal frame 
structure of a data packet in the embodiment shown in 
Fig. 1; and 

Figs. 3-1 and 3-2 are flow charts showing processing 
steps of a data packet transmission method according to the 
present invention . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be 
described below with reference to the accompanying drawings. 

Fig. 1 shows a radio communication terminal station (to 
be referred to as a terminal station hereinafter) 1 for 
transmitting/receiving a data packet, and a radio relay 
station (to be referred to as a relay station hereinafter) 
10 for relaying data transmission to the terminal station 1 
in the radio interval. The terminal station 1 comprises an 
antenna 2, a radio unit 3 as an interface to a partner radio 
device in radio data transmission, a modem 4 for modulat- 
ing/demodulating data, a central processing unit (to be 
referred to as a CPU hereinafter) 5 for controlling the 
entire operation of the device of the terminal station, an 
operating efficiency detector 6 for detecting the operating 
situation of the CPU 5, a packet length control unit 7 
having a table in which an optimum data packet length 
corresponding to the CPU operating situation, and serving as 
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the first means for determining the optimum data packet 
length by referring to the table on the basis of the 
operating efficiency detected by the operating efficiency 
detector 6, a user interface unit 8 constituted by an LCD 
for inputting data, a keyboard, a microphone, an LCD for 
outputting data, a loudspeaker, and the like, and a user 
interface control unit 9 serving as the second control means 
for transmitting, to the transmission side, a data packet to 
be transmitted, the data packet being received from the user 
interface unit 8 and including the optimum data packet 
length information determined by the packet length control 
unit 7 . 

Noise generated by the CPU changes depending on the 
characteristics, use environment, and wiring of the CPU. In 
15 general, when the operating efficiency is high, i.e., when 

the current consumption is large, much noise is generated. 
To the contrary, when the operating efficiency is low, i.e., 
when the current consumption is small, noise is minimized. 
Therefore, indication of noise generation can be obtained by 
detecting the operating efficiency. Efficient data trans- 
mission can be performed on the basis of this operating 
efficiency. 

The operating efficiency detector 6 determines the 
operating efficiency of the CPU 5 on the basis of its 
current consumption. For example, the threshold value of 
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the current: consumption of the CPU 5 is divided into values 
of three levels. Optimum data packet lengths corresponding 
to these threshold values are stored in advance in a 
database (not shown) in the packet length control unit 7. 
The packet length control unit 7 compares the detected 
current consumption value with the threshold values, thereby- 
selecting and determining an optimum data packet length. 

Information associated with the above-described optimum 
data packet length is obtained from the operating efficiency 
of the CPU 5 in the terminal station 1 which performs a 
reception operation, and is transmitted to the transmission 
side as optimum transmission data packet information in a 
data packet to be transmitted. 

Fig. 2 is a view showing an example of the frame struc- 
ture of a data packet in the embodiment of the present 
invention. A data packet N consists of a flag sequence F 
indicating the packet start position, a frame check sequence 
FCS for detecting a transmission error, an address field A 
indicating the address of the transmission destination, 
transfer data D whose data length is optimized in accordance 
with the operating efficiency of the CPU 5 of the partner 
station, a control field C for control bits, an error 
correction code for error correction, an optimum transmis- 
sion data packet length .information field P, and a flag 
sequence F indicating the packet end position. 
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The packet length of a data packet is recognized by the 
optimum transmission data packet length information field P 
obtained from the operating efficiency of the CPU 5 in the 
terminal station 1 which performs the reception operation. 
For example, the number of bits of the respective informa- 
tion in the packet N may be set: Nl = 20 bits, N2 =16 bits, 
N3 = 20 bits, N4 = variable (optimum length), N5 = 3 bits, 
N6 = 6 bits, N7 = 8 bits, and N8 = 20 bits. 

An example of the procedure of a data packet trans- 
mission method according to the present invention will be 
described below with reference to Figs. 3-1 and 3-2. 

In the terminal station 1, when the CPU 5 detects a 
data packet transmission/reception request (step 1: SI), the 
operating efficiency detector 6 detects the operating 
15 efficiency of the CPU 5 in accordance with the request (S2) 

and outputs the detection result (S3). The packet length 
control unit 7 receives the detection result output in S3 
(S4), extracts an optimum data packet length corresponding 
to the detection result (e.g., the current consumption value 
of the CPU) from the database (table) (not shown) in the 
packet length control unit (S5), and outputs optimum data 
packet length information based on the extraction result 
(S6). 

The user interface control unit 9 receives the output 
information ( S7 ) and assembles this optimum data packet 
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length information, transmission data received from the user 
interface unit 8, and a control code necessary in the 
transmission packet together (S8 to S10), thereby generating 
a transmission data packet (Sll). The user interface 
control unit 9 outputs the generated data packet to the 
modem 4 (S12). The modem 4 modulates the data packet (S13). 
The radio unit 3 performs transmission processing (S14) to 
transmit the data packet to the relay station 10 via the 
antenna 2 - 

The relay station 10 receives the data packet transmit- 
ted from the terminal station 1 (S15), extracts the optimum 
data packet length information from the data packet (S16), 
adjusts the downlink data packet to the terminal station 1 
to the designated optimum length on the basis of the 
information (S17), and outputs the downlink data packet 
(S18 ) . 

As described above, in the present invention, when a 
data packet is to be transmitted, noise radiated from the 
CPU and the state of the transmission line in the terminal 
station are predicted on the basis of the operating effi- 
ciency, i.e., the current consumption of the CPU on the 
reception side for receiving data, and a data length 
suitable for this state is selected. More specifically, 
when much noise is generated from the CPU, or when the 
-transmission line is not in a preferable state, the error 
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ratio of the data to be transmitted becomes high. Since a 
long time is required for data retransmission, the data is 
divided into a lot of units and transmitted. On the other 
hand, when minimum noise is generated from the CPU, or when 
5 the transmission line is in a suitable state, data with a 

large length is transmitted at once. This is because when 
the data is divided into a number of portions and trans- 
mitted, the amount of control data increases relative to the 
data to be transmitted, resulting in a decrease in through- 
10 put. 

In this embodiment, data packet transmission/ reception 
between the terminal station and the relay station has been 
described. However, the present invention can also be 
applied even to a communication form for performing data 
packet transmission/reception between terminals A and B each 
having a packet generation function when the terminal A is 
set on the reception side (on the terminal station side) and 
the terminal B is set on the transmission side (on the relay 
station side) to obtain the same relationship as that 
between the terminal station 1 and the relay station 10. 
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Each feature disclosed in this specification (which term includes the claims) and/or 
shown in the drawings may be incorporated in the invention independently of other 
disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated here as part of the 
specification. 

In a data packet transmission method and an apparatus for realizing the 
method, data packet transmission/reception is performed between communication 
apparatuses each having a CPU for controlling an entire operation of the apparatus. 
An operating efficiency of the CPU of the communication apparatus on a reception 
side is detected when a data packet transmission/reception request is generated. An 
optimum data packet length for reception of a data packet is determined in 
correspondence with the detected operating efficiency, and the communication 
apparatus on a transmission side is informed of the optimum data packet length. The 
data packet to be transmitted is assembled to have the optimum data packet length, 
and the data packet is transmitted. 



CLAIMS 



1. A data packet transmission method comprising before transmitting data 
determining received signal processing efficiency in a receiving apparatus, determining 
an optimum data packet length on the basis of that efficiency, and transmitting the 
data to the receiving apparatus in data packets of said optimum length. 

2. A data packet transmission method of performing data packet 
transmission/reception between communication apparatuses each having a CPU for 
controlling an entire operation of said apparatus, comprising the steps of: 

detecting an operating efficiency of said CPU of said communication apparatus 
on a reception side when a data packet transmission/reception request is 
generated; 

determining an optimum data packet length for reception of a data packet in 
correspondence with the detected operating efficiency and informing said 
communication apparatus on a transmission side of the optimum data packet length; 
and 

assembling the data packet to be transmitted to have the optimum data packet 
length and transmitting the data packet. 

3. Data packet receiving apparatus comprising means for determining the 
operating efficiency of a signal processor thereof before data is received, and means 
for transmitting an indication of said efficiency to a transmitting apparatus. 

4. Data packet transmission apparatus comprising means for receiving an 
indication from a receiving apparatus of an operating efficiency of a signal processor 
thereof before transmitting data packets thereto, means for determining an optimum 
data packet length on the basis of said indication, means for adjusting the data packet 
length accordingly, and means for transmitting the adjusted data packets to the 
receiving apparatus. 
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5. A data packet transmission apparatus which has a CPU for controlling an entire 
operation of said apparatus and performs data packet transmission/reception, 
comprising: 

detection means for detecting an operating efficiency of said CPU; 

first control means, having a table in which an optimum data packet length 
corresponding to the operating efficiency is stored in advance, for determining the 
optimum data packet length by referring to said table on the basis of the operating 
efficiency detected by said detection means; and 

second control means for setting information of the optimum data packet length 
determined by said first control means in a data packet to be transmitted and 
transmitting the data packet to a transmission side. 

6. An apparatus according to claim 5, wherein the operating efficiency of said 
CPU detected by said detection means is determined on the basis of current 
consumption of CPU. 

7. Data packet transmission method, data packet receiving apparatus or data 
packet transmission apparatus substantially as herein described with reference to the 
accompanying drawings. 
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